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Target Tracking Based on Distributed Particle Filtering in Binary Wireless Sensor Net-

work

Zhu Zhiyu, Su Lingdong
(School of Electronics and Information, Jiangsu University of Science and Technology, Zhenjiang, 212003, China)

Abstract; In order to improve the tracking precision, real-time performance, and reduce communication
costs, distributed particle filter is applied to binary wireless sensor network tracking. The node with the
biggest signal strength is selected as cluster, and the dynamic clustering is composed of the cluster and all
nodes within one hop communication range of the cluster. State estimation are achieved in cluster-heads,
particles and their weight are transmitted between cluster-heads. Therefore the distributed particle filter
tracking algorithm for binary wireless sensor is given. Effect on tracking precision caused by number of
particle and node is investigated. Simulation results indicate that the number of particle has greater im-
pact on tracking precision than that of the node number. Meanwhile the distributed particle filter has bet-
ter real-time performance and lower energy consumption than centralized particle filter.

Key words: binary wireless sensor network; distributed particle filtering; target tracking
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Table 1 Root mean square error of two algorithms with 50 sensors
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Table 2 Root mean square error of two algorithms with 100 particles
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PF 0.469 5 0.438 9 0.214 8
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Table 3 Time consumption comparison of CPF and DPF s
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Table 4 Root mean square error comparison of CPF and DPF
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